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ABSTRACTED-PUB-NO: JP 2000159399 A 
BASIC-ABSTRACT: 

NOVELTY - The width of a strip (2) supplied on conveyor (13) is 
measured using measurement unit. Based on measured value, the 
amount of movement of conveyor is controlled so as to adjust 
superposition width of edge portions of preceding strip (3) and 
following strip (2) uniformly. 

DESCRIPTION - The strip is continuously fed at a predetermined 
inclination angle on the conveyor moving the strip. A cutter (26) 
provided just before the conveyor disconnects the strip. Based on 
width of strip supplied on conveyor, amount of movement of conveyor 
is controlled so that superposition width of edge portions strip on 
conveyor and the strip further supplied is adjusted uniformly. 
Then, the pressure application and joining of superposition portion 
is performed with press joining unit. An INDEPENDENT CLAIM is also 
included for joining apparatus of strip in which the width 
measurement unit has CD camera (36) to take the photograph of strip 
supplied onto conveyor by supply unit, and analyzes the photography 
image and measures the width of strip. Alternately, a pair of 
guiders pinch both sides and supply unit of strip on the conveyor. 
The measurement unit measures strip width by computing distance 
between a pair of guiders. 

USE - To join strip embedded with steel cord used for tire. 

ADVANTAGE - Since the superposition width of edge portion of strips 
is uniform, poor joining is eliminated and guality is offered. 

DESCRIPTION OF DRAWING (S) - The figure shows the entire schematic 
top view of joining apparatus of strip. 

Strip (2,3) 

Conveyor (13) 

Cutter (26) 

CD camera (36) 

CHOSEN-DRAWING : Dwg .1/6 
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PROBLEM TO BE SOLVED: To maintain quality by eliminating 
junction errors caused by variations in width among strip members. 

SOLUTION: In a strip member joining method^ a strip member 2 is 
supplied onto a conveyor 13 by a predetermined amount in a certain 
direction from a fixed side position and cut; the strip member 2 
cut is moved by means of the conveyor 13 and the edge of a 
following strip member 2 supplied in succession is made to overlap 
the leading strip member 2 moved, with their overlapping parts 
joined together; the above processes are repeated. The width of the 
strip member 2 supplied onto the conveyor 13 is measured and the 
amount of movement of the conveyor 13 is controlled in accordance 
with this measurement to adjust the overlapping width of the 
leading and following strip members 2 to become almost constant. 

COPYRIGHT : ( C ) 2 0 0 0 , JPO 



file:///CI/Documents%20and%20Settings/GKnable/My%20Docu...0195_2()09-03-12_JP_2()00 3:47:00 PM 



Ma.cb.i.iiG Tr3.nsl3.tioii of 
JP 2000-159399 



This English tJBnslation is produced by n-iachine transiation and may contain errors. The JPO, the INPiT; and those who 
drafted this docisment In the original language are not responelble for the resuit of the tfcinslatbn. 

Notes: 

1. Untranslatable words are nE?piaced with asterisks (**^^). 

2. Texts in the l^g;;res are not translated and shown as :t Is, 

Ti<5nslated: 04:39:16 JST 03/13/2009 

Dictionary: Last updated 03/1 0/2009 / Priority: 1 . Manufacturing/Quality / 2, Auton':oblle / 3. Technical tern*i 



FULL CONTENTS 



[Claim(s)] 

[Claim 1] Specified quantity supply of the band-like nnennber is carried out in the fixed direction 
fronn the regular position of the side at a conveyor top. In the junction nnethod of the band-like 
nnennber which repeats successively cutting this band-like nnennber, nnoving the cut band-like 
nnennber by said conveyor, superinnposing the edge part of the backward band-like mennber 
supplied continuously on the band-like nnennber of said precedence which nnoved, and joining 
this superposition part The junction nnethod of the band-like nnennber characterized by 
nneasuring the width length of the band-like nnennber supplied on a conveyor, controlling the 
nnovennent nnagnitude of a conveyor based on this observed value, and adjusting the 
superposition width of the band-like nnennber of precedence, and a backward band-like 
nnennber to approxinnately regulated. 

[Clainn 2] The conveyor which nnoves a band-like nnennber, and the supply nneans which carries 
out specified quantity supply of the band-like member in the fixed direction from the regular 
position of the side at said conveyor top. The cutting means established just before said 
conveyor which supplies the band-like member of said supply means, A press junction means 
to press the superposition part of the band-like member of precedence, and a backward band- 
like member, and to join on said conveyor, A width length measurement means to measure the 
width length of the band-like member prepared and supplied near said cutting means. Have 
the control means which carries out drive control of said conveyor, said supply means, said 
cutting means, and said press junction means, and joins a series of band-like members, and 
[ said control means ] Junction equipment of the band-like member characterized by inputting 
the measurement signal of said width length measurement means, controlling the movement 
magnitude of said conveyor based on the observed value of this measurement signal, and 
adjusting the superposition width of the edge parts of the band-like member of precedence, 
and a backward band-like member to approximately regulated. 

[Claim 3] Said supply means is junction equipment of the band-like member according to claim 
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2 characterized by supplying a band-like member in the direction of slant from the regular 
position on said conveyor. 

[Claim 4] Said width length measurement means is junction equipment of the band-like 
member according to claim 2 or 3 characterized by photoing with a camera the band-like 
member supplied by said supply means, analyzing the photography picture, and measuring the 
width length of a band-like member. 

[Claim 5] It is junction equipment of the band-like member according to claim 2 or 3 
characterized by having a pair of guide members guided so that said supply means may pinch 
a band-like member from both sides, and for said width length measurement means measuring 
the distance between said a pair of guide members, and measuring the width length of a band- 
like member. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method and equipment which join a band- 
like member. 
[0002] 

[Description of the Prior Art] There is a method of cutting the band-like member which laid the 
steel code etc. under the inside one by one to predetermined length, joining in piles the ends 
which are not cutting planes to a tire component, and manufacturing a new band-like member. 
[0003] As the equipment, specified quantity supply of the band-like member is carried out in 
the slanting predetermined direction from the predetermined position of the side at a conveyor. 
Cut along with the side edge of a conveyor and specified quantity movement of the cut band- 
like member is carried out by conveyor. A backward band-like member makes the end 
superimpose on the band-like member which carried out specified quantity supply of the band- 
like member on the conveyor in the slanting predetermined direction from the predetermined 
position continuously, and carried out specified quantity movement by said conveyor and to 
precede, and joins to it. 

[0004] [ computing the movement magnitude of a conveyor beforehand from the width length 
of regulation of a band-like member and the necessary width length of a superposition part 
which are supplied, setting it as this movement magnitude, and carrying out drive control of the 
conveyor ] If the band-like member which only the set-up movement magnitude moves and 
carries out backward [ of the band-like member which a conveyor precedes ] is supplied, the 
mutual edge part of both the band-like member overlaps, and this superposition part can be 
joined. 

[0005] That is, since the band-like member which is supplied by the supply means and cut is 
supplied one by one from the same position as the conveyor which moves intermittently with 
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fixed movement magnitude, tine cut band-like member can arrange an edge part in piles in a 

fixed pitch on a conveyor, and bonding operation is performed efficiently. 

[0006] 

[Problem to be solved by the invention] However, that variation arises in that width length 
cannot avoid a band-like member easily due to the change in line speed, and the variation in 
this width length will turn into variation in the width length of that superposition part, if a band- 
like member is arranged at constant pitch on the conveyor which moves with fixed movement 
magnitude. The variation in the width length of this superposition part produces poor junction, 
produces the variation in the pitch of the code laid underground when it was the band-like 
member under which the code was laid, and becomes difficult [ it / to maintain quality ]. 
[0007] This invention was made in view of this point, and the place made into the purpose is at 
the point of offering the junction method of a band-like member and junction equipment which 
can cancel the poor junction produced by the variation in the width length of a band-like 
member, and can maintain quality. 
[0008] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above- 
mentioned purpose, this invention carries out specified quantity supply of the band-like 
member in the fixed direction from the regular position of the side at a conveyor top. In the 
junction method of the band-like member which repeats successively cutting this band-like 
member, moving the cut band-like member by said conveyor, superimposing the edge part of 
the backward band-like member supplied continuously on the band-like member of said 
precedence which moved, and joining this superposition part The width length of the band-like 
member supplied on a conveyor was measured, and it was considered as the junction method 
of the band-like member of controlling the movement magnitude of a conveyor based on this 
observed value, and adjusting the superposition width of the band-like member of precedence, 
and a backward band-like member to approximately regulated. 

[0009] Even if variation is in the width length of the band-like member supplied on a conveyor, 
this width length that varied can be measured, the movement magnitude of a conveyor can be 
controlled based on this observed value, and the superposition width of the edge parts of the 
band-like member of precedence and a backward band-like member can be adjusted to 
approximately regulated. Therefore, the poor junction between band-like members can be 
canceled, and quality can be maintained highly. 

[0010] The conveyor to which invention according to claim 2 moves a band-like member, and 
the supply means which carries out specified quantity supply of the band-like member in the 
fixed direction from the regular position of the side at said conveyor top. The cutting means 
established just before said conveyor which supplies the band-like member of said supply 
means, A press junction means to press the superposition part of the band-like member of 
precedence, and a backward band-like member, and to join on said conveyor, A width length 
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measurement means to measure the width length of the band-like member prepared and 
supplied near said cutting means, Have the control means which carries out drive control of 
said conveyor, said supply means, said cutting means, and said press junction means, and 
joins a series of band-like members, and [ said control means ] It is junction equipment of the 
band-like member which inputs the measurement signal of said width length measurement 
means, controls the movement magnitude of said conveyor based on the observed value of 
this measurement signal, and adjusts the superposition width of the edge parts of the band-like 
member of precedence, and a backward band-like member to approximately regulated. 
[001 1] Since a width length measurement means measures the width length of the band-like 
member supplied, the movement magnitude of a conveyor is controlled based on the observed 
value and the superposition width of the edge parts of the band-like member of precedence 
and a backward band-like member is adjusted to approximately regulated, the poor junction 
between band-like members can be canceled, and quality can be maintained highly. 
[0012] Invention according to claim 3 is characterized by said supply means supplying a band- 
like member in the direction of slant from the regular position on said conveyor in the junction 
equipment of a band-like member according to claim 2. 

[0013] If it is supplied in the direction of slant on a conveyor when the code is pointed to it and 
laid underground in the direction of a long picture by the band-like member supplied Where a 
code is aslant arranged to the conveyor move direction, a band-like member will be moved, the 
band-like member will be joined one by one in this move direction, and a code can form what is 
called the band-like member of the bias code laid underground aslant. 
[0014] Invention according to claim 4 is characterized by for said width length measurement 
means photoing with a camera the band-like member supplied by said supply means, 
analyzing the photography picture, and measuring the width length of a band-like member in 
the junction equipment of a band-like member according to claim 2 or 3. 
[0015] Since the band-like member supplied is photoed with a camera, the photography picture 
is analyzed and the width length of a band-like member is measured, the width length of a 
band-like member can be measured with sufficient accuracy by non-contact to a band-like 
member. 

[0016] Invention according to claim 5 is set to the junction equipment of a band-like member 
according to claim 2 or 3. It is characterized by having a pair of guide members guided so that 
said supply means may pinch a band-like member from both sides, and for said width length 
measurement means measuring the distance between said a pair of guide members, and 
measuring the width length of a band-like member. 

[0017] The width length of a band-like member can be measured by measuring the distance 
between guide members using the guide member which guides a band-like member. 
[0018] 

[Mode for carrying out the invention] The form of the 1 operation which relates to this invention 
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below is illustrated and explained to drawing 1 or dravying 5 . The outline top view of the whole 
junction equipnnent 1 of the band-like nnennber of thefornn of this operation is shown in drawing 
1^ . The work which joins the band-like member 2 supplied, forms the new band-like member 3, 
and moves is done on a conveyor belt 10. 

[0019] As for a conveyor belt 10, a pair of rotation rolls 1 1 and 12 are built over the conveyor 
belt 13 approximately. It is built over the timing belt 16 between the timing belt pulley 12a 
attached in the axis of rotation of one rotation roll 12, and the timing belt pulley 15a attached in 
the driving shaft of the AC servomotor 15. Therefore, the rotation roll 12 rotates through a 
timing belt 16 by the drive of the AC servomotor 15, and rotation of the rotation roll 12 rotates 
the conveyor belt 13, and moves the band-like member 3 on the conveyor belt 13. 
[0020] The roller conveyor 20 which supplies the band-like member 2 from the side regular 
position towards the direction of fixed slant to this conveyor belt 10 is formed. In addition, you 
may only use a plate instead of the roller conveyor 20. This roller conveyor 20 is formed so 
that it may be in the rotation roll 1 1 side and the band-like member 2 can be supplied from left- 
hand side on the conveyor belt 13 at the angle of 30 degrees to the move direction of the 
conveyor belt 13. 

[0021] Cutting equipment 25 is arranged so that a cutter 26 may run along the left-hand side 
edge of the conveyor belt 13 to which the band-like member 2 is supplied. A cutter 26 is 
attached to the lower edge of the elastic rod 27a projected under the cylinder 27, and cylinder 
27 the very thing is hung so that it may run the upper part of the left-hand side edge of the 
conveyor belt 13 forward and backward. 

[0022] To a cylinder 27 descending and running a cutter 26 forward and backward, a cutter 26 
can cut the band-like member 3 supplied to the conveyor belt 13 along the left-hand side edge 
of the conveyor belt 13. In addition, what is called the thing of the guillotine type descended 
and carried through may be used for a cutter 26. 

[0023] The band-like member 2 supplied to the conveyor belt 13 is what coated two or more 
steel codes 4 with rubber, and was fabricated to band-like, and the steel code 4 is in the state 
where it was directed and laid under the band-like longitudinal direction. And although ear 
rubber is formed in the both sides of the band-like member 2 in the process which carries out 
extrusion molding of the band-like member 2, as shown in drawing 4 , left ear rubber is cut off 
and the band-like [ that the ear rubber 2a of the method of the right is left behind ] member 2 is 
supplied. 

[0024] Although the band-like member 2 laid on the roller conveyor 20 is moved to the 
conveyor belt 13, drawer equipment 30 is constructed up. the band-like member 2 from which 
drawer equipment 30 was cut, and abbreviation ~ [ the fixing disc 31 which carried out the 
shape of same parallelogram is hung from Kamigata with the level posture, and ] Width is a 
little larger than the band-like member 2, the electromagnet is built in the inside, and this fixing 
disc 31 can attract the steel code 4 in the band-like member 2, and can adsorb the band-like 
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member 2. 

[0025] The fixing disc 31 is liung possible [ rise and fall ] up and down while supporting 
between Kamigata and Kamigata of the conveyor belt 13 who extended of the end of the roller 
conveyor 20 free [ a round trip ] along the conveyance direction of the band-like member 2. 
[0026] Therefore, a tip part is adsorbed by taking down a fixing disc 31 to the tip part of the 
band-like member 2 conveyed by roller conveyor 20, and magnetizing an electromagnet. It can 
pull up upwards, adsorbing, a fixed quantity can be pulled out to the direction of the conveyor 
belt 13, it can take down to the regular position, and the band-like member 2 can be supplied 
on the conveyor belt 13 by demagnetizing an electromagnet. 

[0027] In addition, from the band-like member 2, the fixing disc 31 with a little large width is 
used as a press junction means, on the band-like member 2 on which edge parts were made 
to superimpose on the conveyor belt 13, presses a fixing disc 31 and joins an edge part. Along 
with the conveyor belt 13, the strike plate 32 is formed in the back bottom of the conveyor belt 
1 3 to press of a fixing disc 31 . 

[0028] Between the rollers 21 and 21 in the middle of the roller conveyor 20 which supplies the 
band-like member 2, it directed crosswise, the long fluorescent light 35 was arranged, the 
band-like member 2 conveyed was irradiated from the bottom, and light has overflowed both 
sides. Right above the fluorescent light 35, CCD camera 36 is hung up on both sides of the 
band-like member 2. The signal which CCD camera 36 detected is inputted into a computer, 
and is analyzed. 

[0029] Therefore, CCD camera 36 picturizes the light which the light irradiated from the band- 
like member 2 bottom was interrupted by the band-like member 2, and protruded from both 
sides. A computer can calculate an actual distance which the distance between both pixels 
shows from the pixel of the both sides which detected this light, and the width length (the ear 
rubber 2a is included) of the band-like member 2 can be measured. 
[0030] Thus, CCD camera 36 can measure width length with sufficient accuracy by non- 
contact to the band-like member 2. In addition, CCD camera 36 is in a position higher than the 
fixing disc 31 of drawer equipment 30, and it does not interfere in it mutually. 
[0031] The computer which calculates the width length of the band-like member 2 carries out 
drive control of the AC servomotor 15 which rotates the conveyor belt 13 of said conveyor belt 
10 based on the width length of this band-like member 2. 

[0032] In the beginning which is joined first if this junction equipment 1 is constituted as 
mentioned above and the procedure of operation is explained The fixing disc 31 of drawer 
equipment 30 adsorbs the tip part of the band-like member 2 on the roller conveyor 20, and a 
fixed quantity is pulled out at the angle of 30 slant on the conveyor belt 13. It lays on the 
stopped conveyor belt 13, and subsequently, it descends, and runs the cutter 26 of cutting 
equipment 25, and the band-like member 2 is aslant cut along the left-hand side edge of the 
conveyor belt 13. 
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[0033] CCD camera 36 picturizes the backward band-like member 2 pulled out by the next on 
the roller conveyor 20 in the meantime, and the computer calculates the width length of the 
band-like member 2. And while returning a cutter 26 to the original home position, adsorption is 
solved, the conveyor belt 13 is rotated by the drive of the AC servomotor 15, and only 
necessary movement magnitude moves the band-like member 2 which went up and released 
the fixing disc 31. 

[0034] [0035] which moves in accuracy only with high movement magnitude which the 
computer determined this movement magnitude based on the width length of the backward 
band-like member 2 which calculated previously, and drive control of the AC servomotor 15 
was carried out [ movement magnitude ], and had the band-like member 2 of precedence 
determined And it moves onto the roller conveyor 20, and the fixing disc 31 of drawer 
equipment 30 adsorbs the tip part of the backward band-like member 2, on the conveyor belt 
13, it is pulled out in fixed quantity and laid at movement and abbreviation coincidence by the 
conveyor belt 13. 

[0036] Only necessary movement magnitude is moved by the band-like member 2 of 
precedence so that the edge may overlap in part in the backward band-like member 2 later laid 
to the band-like member 2 of precedence. The front end edge of the abbreviation backward 
band-like member 2 is overlapped on the portion of the ear rubber 2a which hits the back end 
edge of the band-like member 2 of precedence to the conveyance direction of the conveyor 
belt 13 (refer to drawin g 4 ** and **), and the movement magnitude of the band-like member 2 
of precedence is controlled so that the superposition width L always turns into necessary fixed 
width. The postscript of the example of calculation of the movement magnitude of the band-like 
member 2 of the precedence by this conveyor belt 13 is carried out. 
[0037] In this way, the backward band-like member 2 which superimposed the edges by the 
necessary fixed width L, and was laid with the fixing disc 31 is pressed from Kamigata with a 
fixing disc 31, sticks a superposition part by pressure and joins. And it runs the cutter 26 of 
cutting equipment 25, the backward band-like member 2 is aslant cut along the left-hand side 
edge of the conveyor belt 13, CCD camera 36 picturizes the band-like member 2 pulled out on 
the roller conveyor 20 next in the meantime, and the computer calculates the width length of 
the band-like member 2. 

[0038] The above work is done repeatedly one by one, and the new band-like member 3 is 
formed. The new band-like member 3 will form what is called the band-like member of the bias 
code under which the code was laid aslant. 

[0039] When joining the band-like member 2, by controlling the movement magnitude of the 
band-like member 2 of precedence based on the width length of the backward band-like 
member 2, even if variation is in the width length of the band-like member 2, superposition 
width can always be maintained to necessary fixed width, and poor junction is not produced. 
[0040] If the front end edge of the band-like member 2 backward [ in general ] with the fixed 
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width L to an ear rubber 2a portion of tlie band-like nnennber 2 preceded as the superposition 
width L is shown in ** of drawing 4 by nnaintaining to necessary fixed width overlaps, it is stuck 
by pressure and it is joined It will be in the state where the steel code 4 laid under the inside of 
the band-like mennber 3 was arranged at the approximately predeternnined interval also in 
connection, as [ show / in ** of drawing 4 ], and improvement in quality can be aimed at. 
[0041] An example which controls the movement magnitude which moves the band-like 
member 2 of precedence based on the width length of the backward band-like member 2 is 
explained based on drawing 5 . The specified quantity drawer of the band-like member of 
200mm width shall be carried out, it shall be cut at the angle of 60 degrees, and superposition 
width shall be 2mm. 

[0042] Since end faces will contact without overlapping in the backward band-like member 2 
when the band-like member 2 of precedence is moved 400mm, 396mm, then superposition 
width which reduced 4mm movement magnitude can be 2mm. Whenever 200mm is secured 
always correctly [ the width length of the band-like member 2 ], although what is necessary is 
just to move 396mm, that fixed variation arises in the width length cannot avoid the band-like 
member 2 easily due to the change in line speed. 

[0043] If the band-like member 2 of precedence was moved 396mm supposing the width 
length of the now backward band-like member 2 was set to 199mm, superposition width will 
run short 1mm. Then, what is necessary is to compute the movement magnitude of 394mm, in 
order to secure superposition 2mm in width from the width length of 199mm of the backward 
band-like member 2, and just to carry out move control of the band-like member 2 of 
precedence. Moreover, when the width length of the band-like member 2 is conversely set to 
201mm, the movement magnitude of 398mm, then superposition 2mm in width can be 
secured. 

[0044] By controlling the movement magnitude of the band-like member 2 of precedence 
based on the width length of the backward band-like member 2 as mentioned above, even if 
variation is in the width length of the band-like member 2, superposition width is always 
maintainable to necessary fixed width. 

[0045] Although the width length of the band-like member was picturized and measured with 
the CCD camera with the form of the above operation, the form of the operation measured by 
another method is shown in dramng Q . In addition, everything but a measurement means is 
the same as the form of said operation, and the same member uses the same mark. 
[0046] While the guide members 51 and 52 of each other which perform a middle position 
arrangement are arranged in the both sides of the roller conveyor 20 which supplies the band- 
like member 2 to the conveyor belt 13 symmetrically free [ movement ] to Chuo Line Both the 
guide members 51 and 52 are energized in the direction which approaches mutually, and as 
they sandwiched the band-like member 2 in between, they have guided it to it. 
[0047] The width length of the band-like member 2 can be measured because a voltage divider 
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53 detects a motion of both these guide members 51 and 52. The superposition width which 
controls the AC servomotor 15 based on this measurement result, adjusts the movement 
magnitude of the conveyor belt 13, and is applied to junction can be maintained uniformly, and 
poor junction can be prevented. 

[0048] Although the drawer equipment of the form of the above operation was a fixing disc by 
an electromagnet, you may make it adsorb a band-like member by a vacuum means to attract 
air. It has a press junction means separately, the superposition part of a band-like member is 
pressed, and it is made to join. 

[0049] The roller around which it continued above the conveyor belt 13 crosswise as a press 
junction means, and sponge was wound is formed enabling free rise and fall, and when the 
band-like members 2 and 2 which piled up the edge part are conveyed with the conveyor belt 
13, there is the method of joining a superposition part in response to press of said roller. 



[Brief Description of the Drawings] 

[Drawing 1J It is the outline top view of the whole junction equipment of the band-like member 
concerning the form of operation of this invention. 
[Drawing 2] It is the side view of a conveyor belt. 
[Drawing 3] It can set to drawing 1 . It is an III **** figure. 

[Drawing 4] It is the explanatory view showing the situation of junction of a band-like member. 
[Drawing 5J It is one example which shows the state of junction of a band-like member. 
LQl.?MQ.g. .§I is the outline top view of the junction equipment of the form of another operation. 

[Explanations of letters or numerals] 

1 [ ~ Conveyor belt, ] - Junction equipment, 2, 3 ~ A band-like member, 4 - A steel code, 10 
11, 1 2 ~ A rotation roll, 1 3 ~ A conveyor belt, 1 5 ~ AC servomotor, 1 6 [ - A cutting means, 
26 / ~ A cutter, 27 / ~ A cylinder, 30 / - Drawer equipment, 31 / - A fixing disc, 32 / ~ A strike 
plate, 35 / - A fluorescent light, 36 / ~ A CCD camera, 51 , 52 / - A guide member, 53 / ~ 
Voltage divider. ] ~ A timing belt, 20 ~ A roller conveyor, 21 ~ A roller, 25 



[Drawing 1] 
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[Translation done.] 
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